The pathways of ammonium assimilation in Rhizobium meliloti.
Two pathways of ammonium assimilation are known in bacteria, one mediated by glutamate dehydrogenase, the other by glutamine synthetase and glutamate synthase. The activities of these three enzymes were measured in crude extracts from four Rhizobium meliloti wild-type strains, 2011, M15S, 444 and 12. All the strains had active glutamine synthetase and NADP-linked glutamate synthase. Assimilatory glutamate dehydrogenase activity was present in strains 2011, M15S, 444, but not in strain 12. Three glutamate synthase deficient mutants were isolated from strain 2011. They were unable to use 1 mM ammonium as a sole nitrogen source. However, increased ammonium concentration allowed these mutants to assimilate ammonium via glutamate dehydrogenase. It was found that the sole mode of ammonium assimilation in strain 12 is the glutamine synthetase-glutamate synthase route; whereas the two pathways are functional in strain 2011.